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1 

Circuit arrangement for startup current limitation for 
electronic modules connected to a module carrier 

5 Description 

This invention relates to a circuit arrangement for 
startup current limitation for electronic modules 
connected to a module carrier with multiple slots. 

10 

A startup current surge multiple times higher than the 
operating current occurs in the known arrangements for 
power supply to electronic modules connected to a module 
carrier and the sensors for the recording and analysis of 

15 measuring signals that are linked to them, for example, 

in remote warning systems when these are started up, such 
surge being due to the cold resistance of the sensors and 
the power supply boards provided on the electronic 
modules. In a fully built-out system with a multiplicity 

20 of electronic modules and measuring heads, the high 

startup current surge results in overload of terminal 
clamps, conductor tracks and the connected power supply 
units. To prevent such startup surges and the resulting 
overload, the evaluation units (electronic modules) and 

25 measuring heads associated with the module carrier are 

switched on in a time-delayed manner to limit the startup 
current . 

A basic circuit arrangement for setting a delay time is 
30 known from U. Tietze, Ch . Schenk: 

"Halbleiterschaltungstechnik" , Berlin : Springer-Verlag, 
9th edition, 1989, pp. 185, 187-189. The time delay is 
set using a resistor positioned upstream of a comparator 
and a charging capacitor. 

35 
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DE 102 00 637 CI describes a startup current limiter for 
an air-conditioning system in which individual components 
are switched on with a time delay. The time delay 
required is calculated by a central control unit. 

5 

DE 42 15 676 Al describes a circuit arrangement for 
startup current limitation in an electronic assembly 
where the current limitation is achieved using a 
controllable series resistor. The controllable series 
10 resistor is a field effect transistor controlled via an 

RC element by a control unit that regulates it from high- 
ohm to low-ohm range with a time delay. 

Furthermore, a physically scannable slot identification 
15 system of a frame for telecommunications equipment is 

known as an identification bus from DE 39 37 621 C2 . The 
identification bus comprises line links that carry 
logical potentials and can be jointly analysed as a data 
word so that preset links assign an identifying address. 

20 

The adjusting elements typically required for such 
circuitry such as potentiometers, jumpers and 
transistors, the microcontroller-controlled modules 
required for presetting or calculating the startup delay 
25 and the required wiring make this system sophisticated in 
design, device-intensive, and costly. 

It is therefore the object of this invention to provide a 
circuit arrangement for time-delayed startup of 
30 electronic modules connected to a module carrier that 

requires a reduced control and design effort and can thus 
be manufactured cost-effectively. 

This object is achieved according to the invention by the 
35 circuit arrangement comprising the characteristics 
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described in claim 1. The dependent claims disclose 
useful improvements and embodiments of the invention. 

The essence of the invention is that each slot is 
assigned a coded startup delay that is determined by 
capacitors of various capacitances that are connected to 
the electronic module in that these capacitors are 
connected upstream of a comparator via various 
combinations of terminals that are integrated into each 
slot. The respective different capacitance totals and the 
resulting different time intervals until a reference 
voltage applied to the comparator is reached and an 
output signal is given by the comparator leads to the 
time-delayed startup of the electronic module connected 
to the respective slot and the sensors connected to it. 

The comparator circuit assigned to the electronic module 
and the associated charging capacitors as well as the 
different combination of terminals integrated into the 
slots for the charging capacitors can be manufactured 
cost-effectively and with little wiring effort. When 
compared to known solutions of startup delay circuits, 
measures for module-related settings and use of an 
additional microcontroller-controlled module are 
dispensable . 

A great number of different signals for time-delayed 
startup of the electronic modules can be generated 
depending on the selection of the charged capacitors 
30 integrated into each comparator circuit. For example, 
four capacitors of different capacitances allow the 
connection of 16 electronic modules with 16 different 
time delays to the operating voltage. This excludes any 
overloading of the connections and conductor tracks of 
35 the electronic modules, sensors, and power supply units 
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that can occur when all modules are switched on at the 
same time. 

An embodiment of the invention is explained with 
5 reference to the only figure that shows a circuit 
arrangement for startup current limitation. 

A circuit arrangement according to the invention consists 
of a module carrier 1 with power terminals 2 and 3 for an 
10 operating voltage and slots 4 to 19, each for connecting 
one electronic module 20, respectively. The electronic 
module 20 supplies a sensor or remote data measuring head 
21 with the operating voltage and receives data from the 
sensor/remote data measuring head 21. 

15 

Each slot 4 to 19 consists of multiple terminals a 
through f, e.g., slot 4 has terminals 4a to 4f, slot 19 
has terminals 19a to 19f. Each terminal a is connected to 

the positive operating voltage, each terminal b to the < 
20 negative operating voltage. Respective terminals c 

through f are connected to the negative operating voltage 
according to the table below (0=no connection, 
l=connection exists) . 
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An electronic module 20 comprises terminals 22 to 27. 
5 Each of the slots 4 to 19 accordingly consists of 

terminals 4a-4f through 19a-19f. If, for example, an 
electronic module 20 is connected to slot 4, its 
terminals 22 to 27 are connected to the terminals 4a 
through 4f, and if an electronic module 20 is connected 
10 to slot 19, its terminals 22 to 27 are connected to the 
terminals 19a through 19f. 

The electronic module 20 uses a circuit arrangement to 
15 supply the sensor 21. This circuit arrangement consists 
of a comparator 28 with a positive input 29 and a 
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negative input 30. A reference voltage is applied to the 
negative comparator input via resistors 31 and 32. The 
operating voltage is applied via resistors 33 and 34 and 
capacitors 35, 36, 37, and 38 with different capacitances 
5 to the positive comparator input 29. The capacitors 35, 
36, 37 and 38 let the voltage at the positive comparator 
input rise within a time interval tl. When the voltage at 
the positive comparator input 29 exceeds the voltage at 
the negative comparator input 30, a signal is available 
10 at the comparator output 39 that operates a switch 40. 
This switches the positive operating voltage at the 
voltage port 2 to the positive output 41 of the 
electronic module and the sensor 21 is supplied with 
supply voltage. 

15 

When an electronic module is connected, the contact 
configuration of each slot 4 through 19 described in the 
table results in connecting a respective combination of 
capacitors 35, 36, 37, and 38 for the slot upstream of 

20 the positive comparator input. This combination is 

different for each slot and results in a time constant tl 
associated with the slot after which the voltage at the 
positive comparator input 29 exceeds the voltage at the 
negative comparator input 30. The time delay tl after 

25 which the sensor receives its operating voltage is 

determined by the slot for each electronic module 20 and 
its associated sensor 21. 

Thus, 16 different delay intervals can be generated when 
30 using four terminals c, d, e, and f and respective four 
capacitors 35, 36, 37, and 38 with different 
capacitances. Column 6 of the table above shows the delay 
values for each slot if capacitors with capacitance 
ratios, e.g., 35=1.0/36=2.2/37=4.7/38=10.0 are used. 

35 
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List of reference symbols 



5 1 Module carrier 

2 Positive power terminal on 1 

3 Negative power terminal on 1 

4 to 19 Slot for electronic module 
20 Electronic module 

10 21 Sensor/remote data measuring head 

22 to 27 Electronic module ports 

28 Comparator 

29 Pos. comparator input 

30 Neg. comparator input 

15 31 Resistor for reference voltage 

32 Resistor for reference voltage 

33 Charging resistor 

34 Charging resistor 

35 to 38 Capacitors 

20 39 Comparator output 

40 Electronic switch 

41 Positive output of the electronic module 
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